Pigmented villonodular synovitis is a benign but locally destructive disease that originates in the synovial membranes of the j oints. It is a proliferative disorder of unknown etiology, and it is usually monarthric. App roximately 80% ofcases involve the knee; the hip, ankle,foot, hand, elbow, and shoulder accountfor most other cases . Pigmented villonodular synovitis in the temporomandibular j oint is rare. When it does occur, its fea tures include pr eauricular swelling, trismus, and symptoms of temporomandibular j oint dysfunction. It can be diagnosed by a combination ofthe history, clinica l examination, charac teristic radiologic findings, and fi ne-needle aspiration or biopsy results. Wide local excision, including the involved bone, and a total synovec tomy are advocated because the lesion can recur if it is not adequately excised. We report two new cases of pigmented villonodular synovitis ofthe temporomandibular joint, and we review the literature on this subjec t.
Introduction
Pigmented villonodular synovitis is a benign disease of unknown etiology. It arises from the synovial membranes of the joints, bursae, and tendon sheaths. It represents a reactive process ofthe synovial tissue, it usually involves the knee or other major joint, and it is usually monarthr ic. Althou gh pigmented villonodular synovitis is histologi- Reports of pigmented villonodular syno vitis in the temporomandibular joint are rare. When the disease does occur there, it usually arises as a preauricular mass, and it is frequently mistaken for a parotid gland lesion . Symptoms of temporomandibul ar joint dysfunction are often present, but they can be subtle. Symptoms include painful masticat ion, clicking, trismus, malocclu sion, and deep pain in the joint.
Radiologic evid ence of bone destruction is frequently observed, and when it is seen in associ ation with a preauricular mass, it should suggest the disease. Plain radiographs, computed tomography (CT), and magnetic resonance imaging (MRI) have all been described as useful in the diagnosis. Histologically, the lesion features villose hyperplasia, multiple epithel ial layers of the synoviallining, and increased vascularity. Multinucleated giant cells and popul ations of spindle cells are also present.
A review of the liter ature and careful analysis of the clinicop athologic features of pigmented villonodular synovitis of the temp orom andibular joint reveal that the vast majority of report ed cases were of the extra-articular variant of this disease, which is associated with more aggressive local infiltrative behavior and a higher rate of local recurrence than is the localized type . Surgical excision is the preferred mode of treatment. Althou gh cosmesis is a consideration, radical excision, including the involved bone, is mand atory to prevent recurrence.
In this article, we report two new cases of pigmented villonodul ar synovitis of the temporomandibul ar joint, and we review the previously reported cases . We also discuss its clin ical appearance, radiol ogic and histologic characteristics, and management. 
. A: Axial CT shows the large destructive mass centered on the right condylar head (arrow). Note the areas of high attenuation caused by hemosiderin deposits. B: Axial CT demonstrates the extension of the mass into the infratemporal and middle cranial fossae (arrow) .

Case reports
Patient 1. A 42-year-old Indonesian man, a welder, came to us with complaints of hearing loss in the right ear of 4 months' duration, clicking in the temporomandibular joint during mastication, and painless preauricular swelling. He had no significant medical history . An audiogram revealed a mild to severe conductive hearing loss. Physical examination revealed that an expansile, pink, glistening mass had nearly occluded the external auditory canal and that a firm preauricular mass had extended from the angle of the jaw to the zygoma. The patient's facial nerve function was intact.
CT demonstrated that a large soft-tissue mass had eroded the mandibular condyle, zygomatic arch, .and inferior anterolateral aspect of the petrous bone, with intracranial extension and compression of the temporal lobe (figure 1). The temporomandibularjoint was noted to be abnormally wide. MRI revealed a low T I and T2 signal intensity with some enhancement of the tumor-again with involvement of the temporomandibular joint, infratemporal fossa, and skull base .
A biopsy was taken through the ear canal. Pathologic examination identified round and spindle-shaped fibrohistiocytic cells and numerous multinucleated giant cells . Areas of abundant hemosiderin pigment and cleft-like pseudo glandular spaces were seen (figure 2). Based on these findings, a diagnosis of pigmented villonodular synovitis was established.
The patient was taken to the operating room , where exploration revealed that the tumor had filled the external Volume 82, Number 9 auditory canal and glenoid fossa, eroded the floor of the middle fossa, and extended across the skull base to the foramen lacerum. A wide local excision of the tumorincluding a partial mandibulectomy, excision of the zygomatic arch and the contents of the infratemporal fossa and transmastoid middle fossa, and infratemporal removal of the tumor-was accomplished. The patient's recovery was uneventful, and he exhibited no evidence of recurrence at the 3-year follow-up.
Patient 2. A 33-year-old man, a teacher, sought evaluation for a 2-year history of a slowly enlarging right preauricular mass, which had caused deep pain and trismus. Examination revealed the presence of a firm, immobile , 3 x 3-cm preauricular mass. Fine-needle aspiration was performed, and cytologic evaluation identified epithelioid and spindle-shaped fibrohistiocytic cells as well as numerous multinucleated giant cells ( figure 3 ). Hemosiderin was seen in the lesion . These findings were deemed consistent with pigmented villonodular synovitis.
MRI revealed an enhancing lesion that was isointense on T 1-and T2-weighted imaging. The mass was centered on the temporomandibular joint, and it had eroded the lateral margin of the mandibular condyle. The radiologic differential diagnosis included pigmented villonodular synovitis, synovial sarcoma, chondroma, osteochondroma, or a parotid lesion . On surgical exploration, we noted that a pigmented mass had filled the right temporomandibular joint and become attached to the lateral aspect of the mandibular condyle. Wide local excision was performed, including a partial mandibulectomy and excision of the joint. The patient had an uneventful recovery and remained without evidence of recurrence 2 ye ars po stoperatively.
Discussion
Although Chassaignac' wa s the first to de scribe the lesion in 1852, it was a landmark article by Jaffe et al? in 1941 that introduced the term pigm ented villonodular synovitis. Ne arly all cases are found in the large joints; approxima tely 80 % occur in the knee.' Ot her sites incl ude the hip, ankle, foot , hand, elbow, and shoulder. Pigmented villonodular synovitis of the temporomandibula r joint is rare.
In 1973, Lap ayowker et al were the first to describe pig me nted villonodular synovitis in the tem poromandibular joint (in two patients).' Since then , 22 sing le case reports have been published in the literature.' :" A review of these reports reveals that patients ranged in age from 10 to 70 years and that there was no predisposition as to sex or side. The duration of symptoms at the initial evaluation ranged from 3 weeks to 4 years; in most ca ses, patients had a preauricular mass, tri smu s, pain , and temporomandibular joint symptoms . Occ asion al hearing los s as a result of disruption of the middle ear or external auditory canal has also been reported. 3.5.15.2o.25 Ne arl y all of the earlier cases of temporomandibular pigment ed villonodular synov itis were preoperatively presumed to be parotid lesion s. In the more recent reports, the correct preoperative diagnosis wa s made more often, based on characteristic radiologic fin dings , fine-needle aspiration or biopsy, and previous experience with the disea se . In nearly all cases, bone erosion was evident on preoperative imaging. Likewise, nearly all cases were of the extra -ar tic ular variant."
CT clearly reveals areas of bo ne erosion and cy st 6 94 form ation. CT also defines the extent of the tumor well because ( I) the tumor has lower atte nuation values than do es the surrounding mu scle and (2) CT enhances the thickened synov ium and are as of high att enu ation cau sed by iron deposits ." Even so, MRI is thought to be the best radiographic method for judging the extent of the tumor. Pigmented villonodular synovitis typically demonstr ate s low sign al intensity because of the pre sence of hemosiderin , and bony erosion is typically seen. Evidence of pigmented villonodular synovitis on MRI is strongly sugges tive of the diagnosis, but it is not pathognomonic because of the so mewhat var iable composition of these tumors." MRI does not assess the vascular ity of the lesion s we ll, and fo r this reason, some phy sicians have turned to angiograp hy. Th e angiographic fea tures of pigme nted villonodular synovitis are no nspecific , but these tumors are typ ica lly highly vasc ularized, with ar teriovenous shunting, irreg ular ves sels, and dense tumor blush. 25 Seiler, a name in optics for over 50 years, is proud to introduce our newest product for the ENT specialist. .. RevelationENT ! The RevelationENT offers 5 magnifications of 3x, 5x, 8x, l3x and 20x at 250mm working distance. It also has a smooth, easy-to-maneuver optical pod with crisp state-of-the-art optics, and an adjustable counterbalanced arm.
The RevelationENT is ideal for in-office examination procedures, and it offers many of the features of the higher priced ENT microscopes such as documentation accessories, video and digital. 
